Europaisches Patentatnt 
(19) ^fljjl European Patent Office 

* Office europeen des brevets 



(11) 



EP 1 051 034 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 

(51) mt Ci 7 : H04N 5/445 
(43) Date of publication: W 

08.11.2000 Bulletin 2000/45 ^ lnternatjonal ap p| ic ation number: 

(21) Application number: 99973211.8 PCT/JP99/06715 



(22) Date of filing: 30.11.1999 



(87) International publication number: 

WO 00/33572 (08.06.2000 Gazette 2000/23) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSE 

(30) Priority: 30.11.1998 JP 33874698 
08.03.1999 JP 6013999 

(71) Applicant: Sony Corporation 
Tokyo 141-0001 (JP) 

(72) Inventors: 

. .OBAYASHI, Motoki 
Sony Corporation 
Shinagawa-ku Tokyo 141-0001 (JP) 



. HASHIMOTO, Takeshi 

Sony Corporation 

Shinagawa-ku Tokyo 141-0001 (JP) 
• NASHIDA, Tatsushi 

Sony Corporation 

Shinagawa-ku Tokyo 141-0001 (JP) 

(74) Representative: 

DeVile, Jonathan Mark 
D. Young & Co 
21 New Fetter Lane 
London EC4A 1DA (GB) 



INFORMATION PROVIDING DEVICE AND METHOD 



(54) 

(57) The present invention relates to an information 
providing apparatus and an information providing appa- 
ratus. Information for indexes is obtained through a net- 
work, and information screens are classified by this 
information to create a menu screen. In th.s manner the 
present invention can be applied to a set-top box for dig- 



Hal satellite broadcasting, and a desired program and 
the like can be selected easily and rapidly even in case 
where a large number of information screens such as 
programs and the like are provided from a plurahty of 
sources. 
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Description 

Technical Field 

[0001] The present invention relates to an informs- s 
tion providing apparatus and an information providing 
method which can be applied to, for example, a set-top 
box for digital satellite broadcasting. The present inven- 
tion obtains information for indexes through a network 
and creates a menu screen by classifying information to 
screens, depending on the information. In this manner, 
it is possible to select easily and rapidly a desired pro- 
gram in case where a large number of programs are 
provided from a plurality of information sources. 

Background Art 



[0002] Conventionally, in a set-top box and the like 
for digital satellite broadcasting, contents and the like of 
broadcastings on respective channels are displayed, for 20 
example, on a multi-screen in order that a desired chan- 
nel can be selected easily from a large number of chan- 

[0003] In this kind of video apparatus, for example, 
it is considered that a desired program is recorded by 25 
connecting the apparatus to a recording/reproducing 
device such as an optical disk device, a hard disk 
device, or the like. It is also considered that a desired 
program is watched and heard by time shift. 
[0004] Since the amount of information to be pro- 30 
vided has thus increased, it is considered that the oper- 
ationally of this kind of information device can be 
greatly improved if necessary information can be rapidly 
and exactly selected. 

Disclosure of the Invention 



ation means makes the image display means display 
the plurality of images such that the image at the first 
time point is situated in a more inner circumferential 
side of a spiral constructed by the plurality of images 
than the image at the second time point, among the plu- 
rality of images arranged spirally. 
[0008] Also, the image generation means makes 
the image display means display the plurality of images 
such that the image at the first time point is displayed 
more faded than the image at the second time point, 
among the plurality of images arranged spirally. 
[0009] Also, the image generation means makes a 
frame having a predetermined size be displayed at a 
predetermined position on the image display means, 
and moves the plurality of images spirally displayed, 
with respect to the frame, in response to input operation 
of an operation input. 

[0010] Also, the image generation means moves 
the plurality of images arranged spirally, in a radial 
direction of a spiral constructed by the plurality of 



[0005] The present invention has been made in 
view of the above problem and has an object of provid- 
ing a video signal processing apparatus and a video sig- 40 
nal processing method by which a desired program can 
be selected easily and rapidly even in case where a 
large number of programs are provided from a plurality 
of information sources. 

[0006] An information providing apparatus accord- 45 
ing to the present invention is characterized by compris- 
ing- input means input with image data representing a 
plurality of image in time series; image generation 
means for generating a plurality of images which are 
sequential and arranged spirally, based on the image so 
data input, and for generating the plurality of images 
such that an image at a second time point is larger than 
an image at a first time point, among the plurality of 
images which are sequential and arranged spirally; and 
image display means for displaying the plurality of 55 
images generated. ■ , ,„» h 

[0007] The first point is a future time point witn 
respect to the second time point, and the image gener- 



[0011] Also, the image generation means moves 
the plurality of image spirally arranged, in a substantially 
circumferential direction of a spiral constructed by the 
plurality of images. 

[0012] Also, the information providing apparatus 
according to the present invention further comprises 
focus setting means for setting a focus on an image 
positioned at an area surrounded by the frame, among 
the plurality of images. . 
[0013] Also, the plurality of images are index 
images which are respectively selected from scenes of 
one program. 

[0014] Also, the image display means generates a 
background image which radially spreads from a center 
of a spiral constructed by the plurality of images, and 
makes the image display means display the background 



[0015] Next, an information providing method 
according to the present invention is characterized by 
comprising: an input step of being input with image data 
representing a plurality of image in time series; an 
image generation step of generating a plurality of 
images which are sequential and arranged spirally, 
based on the image data input, and of generating the 
plurality of images such that an image at a second time 
point is larger than an image at a first time point, among 
the plurality of images which are sequential and 
arranged spirally; and an image display step of delay- 
ing the plurality of images generated, on image display 
means. . ... 

[0016] The first point is a future time point with 
respect to the second time point, and in the image gen- 
eration step, the plurality of images are displayed such 
that the image at the first time point is situated in a more 
inner circumferential side of a spiral constructed by the 
plurality of images than the image at the second time 
point, among the plurality of images arranged spirally. 



EP 1 051 034 A1 



[0017] Also, in the image generation step, the plu- 
rality of images are displayed such that the image at the 
Xme point is displayed more faded than the .mage 
at the second time point, among the pluralrty of .mages 
arranged spirally. 

[0018] Also, the image generation step includes a 
display step of generating a frame having a predeter- 
m^ed size and of displaying the frame at a predeter- 
mined position on the image display means and a 
movement step of moving the plurality of -mages spirally 
arranged, with respect to the frame, in response to input 
operation of an operation input. 
[0019] Also, in the image generate step, the plu- 
rality of images arranged spirally are moved n a rad.a 
Lotion of a spiral constructed by the pluralrty of 

[0020? Also, in the image generation step, the plu- 
rality of image spirally arranged are moved in a substan- 
tially circumferential direction of a spiral constructed by ^ 
the plurality of images. mathn H 
r0O21l Also, the information providing method 
according to the present invention further comprises a 
focus setting step of setting a focus on an image posi- 
tioned at an area surrounded by the frame, among the ^ 
plurality of images. 

TO022] Also, the plurality of images are index 
Images which are respectively selected from scenes of 

mOM] 09 " 3 Also, the image generation step includes a 
background image generation step of generating a 30 
background image which radially spreads from a center 
of a spiral constructed by the plurality of images. 

Brief Description of the Drawings 

[0024] 

FIG 1 is a block diagram showing a set-top box 
according to an embodiment of the present inven- ^ 
tion. 

FIG. 2 is a block diagram showing an internal con- 
trol section of the set-top box shown in FIG. 1 . 

FIG. 3 is a perspective view showing a remote com- 45 
mander of the set-top box shown in FIG. 1 . 

FIG. 4 is a block diagram showing the remote com- 
mander shown in FIG. 3. ^ 

FIG. 5 is a plane view showing a main menu 
screen. 

FIG 6 is a schematic diagram showing a relation- 
ship between the main menu screen and menus in 55 
a lower layer with respect to recommended chan- 
nels. 



FIG. 7 is a plane view showing a menu screen of 
the recommended channels shown in FIG. 6. 

FIGS. 8(A) to 8(C) are plane views used for explain- 
ing transit from the main menu screen to the menu 
screen of recommended channels. 

FIGS. 9(A) to 9(C) are plane views used for explain- 
ing switching of the focus on the menu screen of 
recommended channels. 

FIGS 10(A) to 10(D) are plane views used for 
explaining transit from the main menu of recom- 
mended channels to display of a program. 

FIG. 11 is a plane view showing a program guide. 

FIG 12 is a schematic diagram showing a relation- 
ship between the main menu screen and menus in 
a lower layer with respect to categories. 

Fig. 13 is a plane view showing a menu screen of 
the category shown in Fig. 12. 

FIG. 14 is a plane view showing a menu screen of 
program selection in the category. 

FIGS. 15(A) to 15(C) are plane views used for 
explaining transit from the main screen of the cate- 
gory to the menu screen of program select.on. 

FIGS. 16(A) to 16(B) are plane views used for 
explanation subsequent to FIG. 15. 

FIG. 17 is a plane view showing a program guide in 
the category- 

FIG 18 is a schematic diagram showing a relation- 
ship between the main menu screen and menus in 
lower layers with respect to media. 

FIG. 19 is a plane view showing the menu screen of 
media shown in FIG. 18. 

FIG. 20 is a plane view showing a menu screen of 
program selection of media. 

FIG 21 is a flowchart showing a processing proce- 
dure in an internal control section when switching a 
menu screen. 

FIG. 22 is a flowchart subsequent to FIG. 21 . 

FIG. 23 is a plane view showing a first search 
screen. 

FIG 24 is a plane view showing the first search 
screen in case where media are difficult to ran- 
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domly access. 

FIG. 25 is a plane view showing a second search 
screen. 

FIGS 26(A) to 26(C) are plane views used for 
explaining switching of the focus in the circumferen- 
tial direction on the second search screen. 

FIGS. 27(A) to 27(C) are plane views used for 
explaining switching of the focus in the radial d.rec- 
tion. 

FIG 28 is a flowchart showing a processing proce- 
dure in the internal control section on the display of 
the first search screen. 

FIG 29 is a flowchart showing a processing proce- 
dure on the display of the first search screen. 

FIG. 30 is a flowchart subsequent to FIG. 29. 

FIG 31 is a flowchart showing a processing proce- 
dure in the internal control section on the display of 
the second search screen. 

FIG. 32 is a flowchart subsequent to FIG. 31 . 

FIG. 33 is a flowchart subsequent to FIG. 32. 

FIG. 34 is a flowchart used for explanation of oper- 
ation of obtaining of program information. 

Best Mode For Carrying Out the Invention 

[0025] In the following, embodiments of the present 
invention will be described in details with reference to 
appropriate drawings. 



(1) Structure of Embodiments 
(1-1) Entire Structure 

[0026] FIG. 1 is a block diagram showing a set-top 
box according to an embodiment of the present inven- 
tion. In this set-top box 1 , a tuner 2 receives broadcast- 
ing waves of digital satellite broadcasting which is 
down-converted through an antenna 3, and according 
to the internal control section 4, demodulates a desired 
transport stream from these broadcasting waves. Fur- 
ther the tuner 2 demodulates image data and sound 
data from the transport stream and outputs the data 
together with an electronic program guide (EPG), 
according to the internal control section 4. 
[0027] A program information extraction section 5 
extracts electronic program information from the output 
data from the tuner 2, and outputs die information to the 
internal control section 4, as well as the image data and 



sound data to a video signal processing section 6 and a 
sound signal processing section 7, respectively. 
[0028] Under control by the internal control section 
4 the video signal processing section 6 expands and 
5 outputs the image data output from the program infor- 
mation extraction section 5 and image data which is 
input from a video disk recorder 8 as an external device. 
In this case, the image data is transmitted in form of a 
data compression format according to MPEG (Moving 
10 Picture Experts Group), for example. 

[0029] Also, under control by the internal control 
section 4, the video signal processing section 6 outputs 
the image data output from the program information 
extraction section 5 to a video disk recorder 8 in case of 
,5 recording a desired program by the video disk recorder 
8 At this time, the video signal processing section 6 
detects a scene change by comparing sequential 
frames with each other, and outputs the image from 
which a scene is changed to another (this image will be 
20 hereinafter called an index image), as a still image, to 
the video disk recorder during recording. In this manner, 
the video signal processing section 6 records an index 
image of each of scenes constituting a program, onto 
the video disk recorder 8. Also, the video signa 
25 processing section 6 thus notifies the .nternal control 
section 4 of time information indicating a relationship 
between a still image thus recorded and original image 
data. As a result of this, in the set-top box 1 index 
images thus recorded are used so that a scene desired 
30 by a user can be selected simply. 

[00301 A video mix section 9 synthesizes the image 
clata output from the video signal processing section 6 
and image data output from a graphics display signal 
preparation section 10 and outputs the synthesized 
35 data to a monitor device 11. In this manner in the set- 
top box 1, a desired program can be watched by the 
monitor device 11, and various menu screens neces- 
sary for selection of this program can be viewed with 
eyes. At this time, under control by the internal control 
40 section 4, the video mix section 9 synthesizes and out- 
puts these two image data pieces through processing 
such as cross-fading or the like, and also syntheses 
image data through keying such that an image based on 
the image data output from the video signal processing 
45 section 6 is embedded at a part of an image based on 
image data output from the graphics display signal prep- 
aration section 10. 

[0031] The sound signal processing section 7 
expands the sound data output from the program infer- 
50 mation extraction section 5 and sound data mput from 
the video disk recorder 8 as an external device and out- 
puts the sound data to the speaker 12. In this manner, 
in the set-top box 1 , sound of a desired program can be 
heard through a speaker 12. Also, under control by he 
55 internal control section 4, the sound s.gna Processing 
section 7 outputs sound data output from the program 
information extraction section 5 to the video , ** 
recorder 8, linked with the video signal processing sec- 



EP 1 051 034 A1 



ton 6, when a desired program is recorded. 
ro032] The video disk recorder 8 is one of various 
media which can be connected to the set-top box 1 and 
a video tape recorder, a compact disk player a hard 
disk device, or an optical disk device is applied as the 

mSST A home-net input/output control section 1 3 is 
a control section of an interface in this set-top box 1 to a 
home-network constructed by connecting the video disk 
recorder 8 and the like through an IEEE1394 interface, 
and controls operation of the video disk recorder 8 
under control by the internal control section 4. In this 
manner, in the set-top box 1 , programs based on digital 
satellite broadcasting and digital ground wave can be 
recorded into the video disk recorder 8. and programs 
recorded in the video disk recorder 8 can be watched 
and heard. . 
[0034] Also, when thus recording programs based 
on digital satellite broadcasting and digital ground wave 
broadcasting, onto the video disk recorder, the home- 
net input/output control section 13 records program 
information, index images, and the like concerning 
these programs together under control by the internal 
control section 4, and selectively reproduces the infor- 
mation, index images, and the like under control by the 
internal control section 4 and notifies the internal control 
section 4 and the like of them. 
[0035] Also, the home-net input/output control sec- 
tion 13 notifies the internal control section 4 of detailed 
program information, data concerning recording reser- 
vation and the like obtained from a predetermined 
server through a telephone line, from the communica- 
tion device 14 connected to the home network, in addi- 
tion to the processing as described above. The section 
13 also notifies the internal control section 4 of delated 
program information obtained from a CD-ROM attached 
to the video disk recorder 8. In this manner, the set-top 
box 1 can obtain detailed program information from var- 
ious information sources with respect to various pro- 
grams which can be provided for users. 
[0036] Under control by the internal control section 
4 the graphics display signal preparation section 10 
generates and outputs image data through various dis- 
play screens (which will be described later) with use of 
information thus obtained. At this time, the graphics dis- 
play signal preparation section 10 generates image data 
from index images recorded in the video disk recorder 8 
if necessary and outputs the image data to the video 
mix section 9. In this manner, the set-top box 1 can sim- 
ply select a program desired by a user. 
[0037] A communication control section 15 
accesses a predetermined accounting center through a 
telephone line with respect to a program necessary for 
accounting process under control by the internal control 
section 4 and executes processing of necessary data 
exchange. In this manner, a program of a so-cal ed 
paper view or the like can be watched and heard by the 
set-top boxl. 



[0038] An operation control section 16 receives an 
infrared remote control signal transmitted from a remote 
commander 18, detects an operation of an operation 
key provided on an operation panel of the set-top box 1 
5 and then sends a control signal in accordance with the 
internal control section 4. 

[0039] The internal control section 4 is a micro com- 
puter which controls the operation of the set-top box 1 
and also controls the operation of the video disk 
10 recorder 8 if necessary. This section 4 executes a series 
of control by executing control programs stored in a 
memory 19, as shown in FIG. 2. 
[00401 That is, the memory 19 is comprised of an 
area where the control programs are stored and an area 
n of a data area as a work area for a central processing 
unit (CPU) 4A. The internal control section 4 executes 
the control programs by the central processing , umt4A 
and issues control commands to each of circuit blocks 
as required. Also, the section 4 obtains various data 
20 from each of these circuit blocks and controls the ent.re 

r0041]° n In these controls, the internal control section 
A obtains electronic program information output from 
the program information extraction section 5, detailed 
25 program information obtained from a serven program 
information obtained from a CD-ROM attached I to the 
video disk recorder 8, program information provided by 
an optical disk, and these information pieces concern- 
ing a program recorded in the video disk recorder 8 
30 with respect to all programs that can be provided 
through the monitor device 11 and the speaker 12 con- 
nected to the set-top box 1 . The internal control section 
4 further controls the operation of the graph.cs display 
signal preparation section 10 so as to display a menu 
35 screen based on program information which totally sys- 
tematizes the information pieces. 
ro0421 In case of recording a program of digital sat- 
ellite broadcasting or the like by the video disk recorder 
8 the program information pieces obtained as 
40 described above are recorded together so that the pro- 
grams recorded in the video disk recorder 8 can be 
managed by the program information p.eces thus 
recorded. . . 

[0043] In this management of programs, the inter- 
45 nal control section 4 unitarily manages these program 
information pieces so that programs which can be pro- 
vided by the set-top box 1 can be easily selected, and 
further receives a selection operation from a user 
through a layered menu screen. 
so [0044] The internal control section 4 also records a 
history of programs watched and heard by a user who 
uses the set-top box 1 , and controls the operation of the 
graphics display signal preparation section 10 such that 
a favorite channel of the use is displayed to be selecta- 
55 ble priorly in accordance with the history 

[0045] In this manner, the set-top box 1 displays 
nformation of programs provided by media such as 
broadcasting, an optical disk, and the like, on the 
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screen and thus constructs an information providing 
apparatus which provides an information screen as var- 
ious information. 



(1-2) Structure of Remote Commander 

ro0461 FIG. 3 is a perspective view showing an 
outer appearance of the structure of a remote com- 
mander This remote commander 18 is formed in a sub- 
Saliy rod-like shape. A window 18A for transmitting 
infrared rays is formed on the end surface .n the front 
end side. In the remote commander 18. operation keys 
18B such as ten-keys and the like are provided on the 
upper surface in the top end side, and a desired pro- 
gram can be selected by operating the operation keys 

JoMTl The upper surface of the remote commander 
18 is lowered like a step drawing a «^ "J^"" 
back end side behind the operation keys 18B such as 
ten-keys and the like, and the remote commands _, 8 
can be gripped at this back end side by one hand. A but 
ton 18C having a relatively large diameter is provided at 
a portion which contacts a thumb when the remote .com- 
mander 18 is qripped at the back end side with a thumb 
p^on* ?up 9 side P An operation key 18D for cancel.a- 
tion is provided behind the button C. 
00481 The button 1 8C is an operation key for selec- 
lion aJd determination and can switches the focus of an 
icon on the menu screen by operating the button . 8C m 
the up, down, left, and right directions as indicated by 
arrows A to D. Also, a focused icon can be opened by 
pressing down this button as indicated by an arrow E_ 
This button 18C is operated in the directions indicated 
by the arrows A to D and thereby functions as an oper- 
ation key for making a selection. Therefore in ths ; case 
the button 18C will be hereinafter called a select™ 
operation key. The button 18C is pressed as mdicated 
by the arrows A to D and functions as an operation ke y 
for making a determination. In this case, the button 18C 
will be hereinafter called a determination operation key 
in contrast, the operation key 18D for cancellation is an 
operation key for returning to a menu screen in a h.gher 
layer just above the layer of the screen presently d.s- 

?0M91 Further, the lower surface of the remote 
commander 18 is lowered like a step such that a forefin- 
ger hooks on the lowered step when the remote com- 
mander 1 8 is gripped with a thumb positioned upsrie^ At 
the portion where the forefinger hooks, a press opera- 
tion key (called a shift operation key here.nafter) 18E 
ke a gun trigger is provided. In this case, the shift oper- 
ation key 18E is an operation key which serves to switch 
the display mode. In this set-top box 1, the display 
screen can be switched to a screen for program gu.de or 
a search screen by operating a predetermined opera- 
tion key with the shift operation key 18E pressed 
[00501 In this manner, in the set-top box 1 the 
remote commander 18 is gripped by one hand so that a 



desired program can be selected. Also, if necessary, the 
shift operation key 18E is pressed wrth the remote com- 
mander 18 gripped by one hand, and the display screen 
can thus be switched. 
? F00511 FIG. 4 is a block diagram showmg the 
remote commander 18. The remote commands, ■ « 
detects operations of the operation keys 18B, 18C 18D 
and 18E by the central process.ng unit (CPU) 18G 
through a predetermined interface, and drives a trans- 
10 m ssion section 18H based on the detection resurt 
ThereS to transmit an infrared remote control signal. At 
Sime, when other operation keys 18C and 18D are 
operated with the shift operation key 18E pressed the 
central processing unit 1 8G inserts a remote control sg- 
15 nalindicatingthattheotheroperationkeys18Cand18D 
are operated, and sends sequentially a remote control 
s qnaMndica ing press operation on the shift operation 
^Tn*li«r. a remote control signal is out 
S such that the set-top box 1 can detect that these 
2 o operation keys are simultaneously operated. 



(1-3) Layered Display of Menu Screen 

r00521 FIG. 5 is a plane view showing a main menu 
25 screen which is displayed on the monitor device V by 
the set-top box 1. When the set-top box 1 .s started to 
operate or in response to an operafon on the menu 
screen in a lower layer below the ma.n menu screen, the 
nterna control section 4 displays the main menu 
so s reen. Although each icon is formed with a figure and 
a text included therein so that the contents of icons can 
be grasped with eyes, the figures and texts will be par- 
tially omitted from the icons shown in the drawmg*. 
[00531 In this case, the main menu screen is con- 
35 structed by a menu of recommended channels Recom- 
mended), a menu of categories (Categor.es), and a 
menu of media (Media), each displaying nine .cons The 
menu of recommended channels (Recommended) is an 
En for selecting the menu screen of recommended 
40 channels. These recommended channels are v.rtual 
channels to which channels that are selected , w* 
higher frequencies are assigned among channel hat 
are racZble through the tuner 2, with a past history 
used as a reference. . 
45 [0054] in contrast, the menu of categor.es (Catego- 
ries) is an icon for opening a menu screen which ,s clas- 
sified by categories, and the menu screen class.f.ed by 
the categories is a menu screen for opening programs 

50 8 in addition to the program be.ng presently J road 
casted) which can be watched and heard by | thej eMop 
box 1 , respectively for the categories. Also, the menu o 
media (Me'dia) is an icon for opening a menu ^screen fo 
selecting media which can be watched and heard by the 
" Iot55r OX Asaresu,tofthis,eachmenuonthe m ain 
menu screen is arranged so as to construct ar , «on£ 
opening a menu screen in a lower layer. A t.tle .nd.cat.ng 
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a menu screen, a channel, or the like presently focused 
fs displayed at an upper potion on each display screen 
including the main menu screen, and an operation 
guide a detailed commentary, or the like is delayed at 
a lower potion of the screen. 

r 0 0561 The internal control section 4 controls the 
graphics display signal preparation section 10 so as to 
display the menu of categories (Categor.es at the 
center of the main menu and the menus of recom- 
mended channels (Recommended) and media (Media) 
in the left and right sides of the menu of the categones 
respectively, in an initial state immediately after he 
power is turned on. Further, the internal confrol section 
displays a frame-like mark W (hereinafter called a mark 
of focus) so as to surround the menu of categones (Cat- 
eqories) at the center in the initial state, and notifies the 
user of that the menu (Categories) at the center is pres- 
ently focused, by the mark W. Note that an arrow indi- 
cating the direction in which the selection operation key 
18C can be operated is displayed together with the 
focus mark W. so that the operational^ for the user can 

foOSZl^Further, in response to operation of the 
selection operation key 18C of the remote commander 
18 in the left and right directions, the internal con rol 
section 4 scrolls leftward and rightward the entire of the 
main menu screen including the menu of recommended 
channels (Recommended), the ^nu of categones 
(Categories), and the menu of media (Media) w h the 
focus mark W displayed at the screen centeUn this 
manner, the internal control section 4 swrtches ^the 
focused menu in response to an operate of th s selec- 
tion operation key 18C in the left and right directions. 
When the display is switched from a menu screen of a 
lower layer to the main menu screen, the internal control 
section 4 displays the main menu screen, focusing the 
menu corresponding to the previous menu screen 
immediately before the switching. 
[00581 Thus, in the present embodiment, the inter- 
nal control section 4 forms a fixed focus area at he 
screen center on the menu screen, and I scroH Mhe 
entire of the menu screen by operation of the operat.on 
key 18C, to display an icon of a focus in the focus area, 
in this manner, in the set-top box 1, movements of the 
view point are reduced so that the icon selected by a 
user can be confirmed easily. 
10059] In this respect, FIG. 6 shows a d.agram 
explains a relationship between the main menu screen 
and menu screens of lower layers with respect to the 
menu of recommended channels (Recommended^ 
When the determination operation key 18C is pressed 
with the menu of recommended channels (Recom- 
mended) focused, the internal control section 4 opens 
the menu screen of recommended channels. Further 
when the determination operation key 18C .s pressed 
with the menu screen of recommended channels dis- 
played, a program as a lowermost layer .s displayed with 
respect to a channel selected by the menu screen of 



recommended channels. Inversely, when the cancella- 
tion operation key 18D is pressed, the display is 
switched to menu screens in upper layers sequentially. 
[00601 In contrast, when the shift operation key 18E 
5 and the determination operation key 18C are simultane- 
ously operated with the menu screen of recommended 
channels displayed, the display screen is switahed io , . 
program guide of a focused recommen « dJJ* 
Further, when the cancellation operation key 18D .s 
10 pressed on the display screen of this program guide the 
display screen returns to the original menu screen o 
recommended channels. In this manner, in the present 
embodiment, when the shift operation key 18E and I the 
determination operation key 18C are operated together 
15 a screen different from that in the case where mere* 
the determination operation key 18C is operated .s d.s- 

roOMl FIG. 7 is a plane view showing a menu 
screen of recommended channels, as a menu screen in 
20 a lower layer of the menu of recommended channels 
me^^ed).Theinternalcontrolsection4displays 
eight icons and one child screen in correspondence ^with 
the number of recommended channels d.sp ayed on the 
main menu screen, in the menus screen of the , mcom- 
25 mended channels. The internal control section A ^ dis- 
plays upper nine channels in the order from the highest 
Slltton frequency based on the past histo* on he 
initial screen. That is, the internal control section 4 
arranges a child screen at the center of the menu 
30 Sen and displays a program 

channel of the fifth channel as a channel at the cen er 
Also, surrounding this center channel, .cons of jtaT to 
fourth channels (1ch to 4ch) and icons of sixth to ninth 
channels (6ch to 9ch) are displayed. 
35 [0062] When the display of the menu screen of he 
ecommended channels is switched, the .interna control 
section 4 controls operation of the graphics display s.g- 
na preparation section 10 such that the display -s 
switched with a predetermined transit screen inserted 
4 o Wermediately. That is, as indicated with the arrow F .n 
FIG. 8, the focused menu is gradually enlarged with , the 
focus mark W kept displayed (FIG. 8(A) and FIG 8(B» 
This menu is enlarged until the initial scr een obtains a 
final size, and then, the icon of the fifth channe at the 
45 screen center is surrounded by the focus mark W 

[0063] in this manner, the internal control section 4 
shifts the display screen so as to zoom in on , the * icon 
selected by the user. Subsequently, as indicated by an 
arrow G, the icon of the fifth channel (5ch) surrounded 
so by the focus mark W is gradually enlarged (FIG. 8(C» 
The video mix section 9 is instructed of cross-fade 
processing so that the display of the icon is graduaHy 
Litched to display of a program assigned to the fifth 
channel (5ch) as the icon is enlarged. 
55 [0064] in this manner, the internal control section 4 
finally sets the menu screen of the recommended chan- 
nels to the display as described above with reference to 
FIG. 7. 
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[0065] In contrast, when the user operates the 
selection operation key 18C with the menu screen of 
recommended channels displayed, the entire menu 
screen is scrolled as indicated by an arrow H (FIG. 
9(A)) with the focus mark W maintained at the screen 
center, and the focus is switched to the icon surrounded 
by the mark W having a frame-like shape. At this time, 
the display which has been surrounded by the focus 
mark W and has been assigned to a child screen of a 
program is gradually minified and switched to display of 
an icon, at the same time when the entire screer us 
moved. Subsequently, complementanly to this m.nrfied 
display, the display of the icon surrounded by the focus 
mark W is enlarged gradually, and the icon of the 
enlarged display is switched to a child screen of a pro- 
gram by cross-fading (FIGS. 9(B) and 9(C)). 
[0066] On the menu screen of recommended chan- 
nels thus displayed, the internal control section 4 
receives a selection operation of virtual channels from 
the user through operation of the selection operator, 
key 18C When the determination operation key 18C is 
pressed, the display is switched to a focused program. 
In this case, as shown in FIG. 10, the child screen 
focused at the screen center is gradually enlarged 
(FIGS. 10(A) to 10(D)) on the menu screen, and the dis- 
play of this child screen is finally enlarged over the 
entire display screen. In this manner, the internal control 
section 4 can select a program presently broadcasted 
by selection operation on the menu screen of virtual 
channels. 

[0067] In contrast, when the cancellation operation 
key 18D is operated with the selected program thus dis- 
played, the display screen is gradually minified to switch 
the display so as to zoom out onto the original menu 
screen, on the contrary to the above explanation. At this 
time, the internal control section 4 zooms out onto he 
menu screen such that the icon corresponding to the 
program which has been displayed is surrounded by the 
focus mark W. In this manner, in the set-top box 1 , even 
in case of transiting to a menu screen in an upper layer, 
the icon which has been focused can be easily con- 

[0068] Also, when the user presses the cancellation 
operation key 18C with the screen of recommended 
channels displayed, the internal control section 4 grad- 
ually minifies the display screen and switches the dis- 
play so as to zoom out onto the original mam menu 
screen, on the contrary to the above explanation. In this 
case, the internal control section 4 zooms out onto the 
main menu screen such that the menu of recommended 
channels which has been selected is surrounded by the 
focus mark W at the screen center. 
[0069] FIG. 1 1 is a plane view showing the screen 
of a program guide explained above with reference to 
FIG. 6. This program guide is prepared by arranging 
guides each of which shows a start time of broadcasting 
of a program and contents of the program, sequent «Hy 
from upside. Further, the guides are displayed in differ- 



ent text colors respectively for different categories. In 
this manner, genres of programs can be confirmed vis- 
ually with ease. 

[0070] FIG. 12 is a schematic diagram showing a 
5 relationship between the main menu screen and menu 
screens in lower layers, with respect to the menu of cat- 
egories (Categories) on the main menu screen. When 
the determination operation key 18C is pressed with the 
menu screen of the categories focused, the internal 
« control section 4 opens the menu screen of categories^ 
Further, when the determination operation key 1BO is 
pressed with this menu screen of categories displayed, 
the internal control section 4 shifts the display to a menu 
screen in a much lower layer with respect to the cate- 
}5 gory selected on the menu screen of categones^ Fur- 
ther, when the determination operate key 18C is 
pressed on the menu screen in this lower layer the 
internal control section 4 switches the display to a 
focused program. 
20 [0071] On the contrary to the above, when the can- 
cellation operation key 18D is pressed, the display is 
switched to a menu screen in an upper layer sequen- 

[0072] Further, when the shift operation key 18E 
25 and the determination operation key 18C are pressed 
simultaneously with the menu screen of categories dis- 
played, the display screen is switched to a program 
guide relating to a focused category. Further, when the 
cancellation operation key 18D is pressed on the d.s- 
3 o play screen of the program guide, the display screen 
returns to the original menu screen of categories In this 
manner, according to the present embodiment, when 
the shift operation key 18E and the determination open- 
ation key 18C are operated together, a screen drffe ent 
35 from that in case of operating only the determination 
operation key 18C is displayed. 
[00731 FIG. 13 is a plane view showing the menu 
screen of categories. The internal control section 4 dis- 
plays nine icons on this menu screen. Here, the mternal 
40 control section 4 classifies programs which can be pro- 
vided by the set-top box 1 , into nine categories depend- 
ing on program information. The menu screen of 
categories is constructed by nine icons of sports films, 
news hobby, music, education, and the like. On the 
45 menu screen, the icon focused in the center of the menu 
screen is enlarged and displayed. 
[00741 The internal control section 4 switches the 
main menu screen to the menu screen of categories, 
like the case of switching the display to the menu screen 
so of recommended channels from the main menu screen. 
That is, the internal control section 4 switches the dis- 
play with a transit screen inserted. On the ransit 
screen, the menu of categories is gradually enlarged 
such that the display zooms in on this menu of catego- 
55 ries, and the icon surrounded by the focus mark W in 
the center is gradually enlarged (cf. FIG. 8). 
[0075] In contrast, when the user operates the 
selection operation key 18C with the menu screen of 
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categories displayed, the entire menu screen is scrol ed 
2h the focus mark W maintained at the center of the 

b y ttefocus mark W, ,ike the case of the menu of rec- 
ommended channels (of. FIG. 9). At this 
play of the icon which has been enlarged on the display 
is gradually minified at the same time when the entire 
screen shifts, and subsequently, the display of the .con 
newly surrounded by the focus mark W is gradua.iy 
enlarged. 

10076] FIG. 14 is a plane view showing a relation- 
ship between the menu screen of program selection in a 
lower layer corresponding to one icon on the menu 
screen of categories and all icons grouped into this 
ower layer- In the present embodiment, the interna 
control section 4 displays a menu of programs which 
can be provided with respect to one genre arranged on 
the menu screen of categories, on the menu screen in 
Z l^e layer. At this time, for example, if nine kinds or 
more of programs can be provided with respect to the 
Tusic genre corresponding to one icon arranged on the 

menu of categories, the internal control section 4 
aSgns consTo all of these programs that can be pro- 
ved respectively, and creates an entire screen on 
which all of these icons are arranged. 
r00771 The internal control section 4 zooms in on a 
part of the entire screen to display nine icons and cre- 
ates the menu screen of program select.cn by display- 
ing these nine icons. At this time, with respect *r he 
icon at the screen center, the program as the contents 
of this icon is displayed in form of a ch.ld Iscreea 
[00781 When switching the display from the menu 
screen of categories to the menu screen of program 
selection, the internal control section 4 controls the 
operation of the graphics display ^"J"*^ 
tion 1 0 such that the display is switched^ with a predeter 
mined transit screen inserted therebetween. That >s, as 
shown in FIGS. 15 and 16, the focused menu .s gradu- 
al enlarged with the focus mark W kept displayed 
(FIGS. 15(A) and 15(B)). When this menu becomes 
Ler than a predetermined value, the display of this 
icon is rendered gradually transparent so that icons .n a 
lower layer can be viewed with eyes .. . 

[0079] Subsequently, the internal control secfon 4 
displays the entire screen described above w.th refer- 
ence to FIG. 14 (cf. FIG. 15), and gradually enlarges the 
entire screen to display the menu screen of program 
selection (FIGS. 16(A) and 16(B)). In this manner in the 
se " op box 1 , the entire image of icons which belong to 
the menu screen of program selection can be grasped 

raOBoT Further, at this time, the icon surrounded by 
he focus mark W at the center is gradually enlarged, 
and the display of this icon is switched to a child screen 
when the icon becomes equal to or larger than a prede- 
termined value (FIG. 16(B)). 

r 0 081] In contrast, when the user operates the 
selection operation key 18C with the menu screen of 



program selection displayed, the entire menu , screen 
(which is the entire screen displaying all .cons .n th.s 
Sse) is scrolled, like in the case of the menu screen of 
^mmended channels (cf. FIG. 9). and the focus is 
5 switchedtotheiconsurroundedbythefocusmarkWM 
5 this time, the display of the child screen which ha been 
enlarged, displayed, and surrounded by the ta» mark 
W .switched to display of an icon and 
tied, at the same time when the ent.re screen shrifc 
subseouently the display of the icon surrounded by the 

play of a child screen. 

r 0 0821 Also, when the determination operat.on key 
8C is pressed on the menu screen of program setec- 
, c inn thus disolayed, the internal control section 4 

o^ the menu screen of program selection, the cMd 
screen focused at the screen center .s gradually 
en arged and displayed (cf. FIG. 10), and the display of 
20 thteTld screen's finally enlarged over the entire d,s- 

" contrast, when the cancellation operation 
key 1 8C is operated with the selected program thus d.s- 
Zed the display screen is gradually minified and 
2 s swrtchedso as to zoom out on the original menu screen 
Tprogram selection, on the contrary to the above 
explanation. At this time, the internal control section 4 
Smsout onto the menu screen ^hmatthe|conco- 
responding to the program which has been displayed ,s 
so surrounded by the focus mark W at the screen , oe tor 
[0084] Also, when the user presses the cancella ion 
operation key 18C with the menu screen of program 
selection displayed, the internal control see -on 4 m,,- 
fles gradually the display screen and sw'^ es ^ is 
35 D L so as to zoom out onto the original menu sc een o 
Ses,onthecon^ 
tois time, on the contrary to the case explained above 
w th reference to FIGS. 15 and 16, the .nternal control 
out from the entire mj-JJ, 
40 entire screen based on the .con which has been 
focused is displayed. Thereafter, the section 4 switches 
to the icon of the corresponding category and zooms 
out from the icon of this category. l0 ^ tinn 
?0085] Also, in this case, the internal control sect on 
45 4 zooms out onto the menu screen of categor.es ; such 
that the icon of the category which has been setocted is 
surrounded by the focus mark at the screen center 
[0086] Further, when the user presses the canceMa 
ion operation key 18C on this menu screen of catego- 
„ Z t^SS screen is gradually minified and ,s 
S so as to zoom out onto the original ma.n menu 
s^ een also on the contrary to the above explanation^ 
AlsoTn this case, the internal control section 4 zooms 
o^o to the main menu screen such that the menu o 
55 the category which has been selected ,s surrounded by 
the focus mark Wat the screen center. . 
[0087] FIG. 17 is a plane view showing a screen of 
a program guide which has been explained with refer- 
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ence to FIG. 12. This program guide is prepared by 
anting guides each including a start time of broad- 
3 of a program and the contents of the program 
Tequentiaiiy from upside. Note that FIG. 17 shows a 
case where no externa, device is connected to the net 
work and only those programs that can be obtained 
through the tuner 2 from the set-top box 1 can be pro- 
vided. . 
r00 881 FIG. 18 is a schematic diagram showmg a 
e.ationship between the main menu screen and .n*m 
screens in lower layers with respect to *e menu of 
media (Media) on the main menu screen. When the 
determination operation key 18C is P~-J^ 
menu of media (Media) focused on the mam menu 
Screen, the internal control section 4 opens the menu 
screen of media. Further, when a source wh.c . ewrds 
a program is selected with the menu screen of medn 
displayed, the display is switched to a menu screen of 
program selection as a menu screen in a corresponding 
Zr layer. Further, when the determination operat.on 
Z 8C s pressed on this menu screen of program 
selection, the internal control section 4 switches the d.s- 
play to a focused program. 

[0089] On the contrary to the above, when the can- 
Son ope^on key 18D is P^J^^ 
switched back to a menu screen in an upper layer 

to e 0 q 90 e r ly Further, when the shift operation key 18E is 
Dressed with a program as the lowermost layer d.s- 
p "ed the operation mode is switched to a first search 
mode, and the display screen is switched to a corre- 
sponding first search screen. When the shift operation 
S 18E is released, the menu screen of categor.es dis- 
played, the display screen is switched to the original dis- 
play of the program. 

foo91l 1" contrast, when the determ.nat.or, , opera- 
ion key 18C is pressed with the shift operation key 18E 
5S. the operation mode is -^J"^. 
search mode, and the display screen .s swrtch ed to a 
corresponding second search screen. In the internal 
Sntrolsection 4, when a specific menu such , as > retoeve 
or the like is selected on this menu screen of media, a 
display screen corresponding to aimed process ng .s 
displayed by display switching which is different from 
Slat of the layer structure explained with reference to 

mo92] 8 FIG. 19 is a plane view showing the menu 
screen of media. The internal control section 4 displays 
nine icons on this menu screen. That is, ar . .con (Gu.de 
ROM) for opening a program gu.de using OHJOJV an 
icon (Text Search) for opening a program search based 
o^text search, and an icon (Promotion) for opening a 
change, of promotion based on digital sate^te .broad- 
casting are arranged from the top in the left end. I any 
of these three icons is selected, the internal control sec- 
tion 4 executes corresponding processing by sw.tch.ng 
to a display screen different from menu greens based 
on the layer structure as described above w.th reference 



to FIG. 17. 

[00931 Also, icons for specifying a digital video d.sk 
(DVD), a hard disk device (HDD), and a compact d s 
playe (CD) are arranged from the top m the cert*. 

VHS DVD-R, and VHS are respect.vely arranged. The 
interna, control section 4 enlarges and displays the 
focused icon in the center of the menu screen also m 
Ss case. The icons arranged in the center and the right 

a video disk recorder 8 described above and the like, 
whth can be connected to the set-top box 1 through the 

Sr^e interna, contro. section a I switches MJ. 
J5 display to this menu screen of media from the main 

Say is swKched from the main menu screen to the 
menu screen of recommended channels. That is, me 
Sterna! control section 4 switches the display w.th a 

of media is gradually enlarged such that the display 
zooms in on this menu of media, and the .con sur- 
rounded by the focus mark W in the center is graduaHy 
25 Sr ( t F Llt, when the user operates the 
selection operation key 18C with the menu screen of 
media displayed, the entire menu screen is scrolled wrth 
The focus mark W maintained at the center of the 
screen, and the focus is switched to the icon surrounded 
so bytoe focus mark W, like the case of the menu of rec- 
ommended channels (cf. FIG. 9). At this time, the d,s- 
Z of the icon which has been enlarged and 

the same time when the entire screen shrfts, and subse 
35 quently, the display of the icon newly surrounded by the 
focus mark W is gradually enlarged. 
r00961 FIG. 20 is a plane v.ew showmg a menu 
screen of program selection in a .ower layer cone- 
soonding to one icon on the menu screen of media The 
40 ntemrcontrol section 4 layouts, for example, index 
mage at the start times of respective programs among 
index images added during recording, to create the 
menu SLi of program selection. For example with 
Tespect to a Program selection menu based on a DVD or 
45 ke which is a reproduction-only medium, an .ndex 
mage recorded on the DVD disk is d.splayed, and rf 
necessary, a beginning part is reproduced to create the 

mo9 U 71 SCre At this time, for example, it can be consid- 
50 ired hat nine or more programs are recorded .n the 
hard disk device 9. Therefore, the internal control sec- 
Jon 4 assigns icons respectively to all the programs that 
are grouped into the icon of the hard disk dev.ce, and 
creates the entire screen by arranging all these .cons 
55 ra0981 The internal control section 4 zooms in onto 
a part of the entire screen to display nine .cons, and pra- 
xes he menu screenof program selection by d.^y- 
?ng the nine icons. At this time, with respect to the .con 
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at the screen center, the program as the contents of this 
icon is displayed in form of a child screen. 
WW win switching the display from the menu 
Lc een of media to the menu screen of program i selec- 
rthelternal control section 4 5 
inserting intermediately a transit screen s.mrtar to ■ ** 

*c o«h ir That is a focused menu is gractuaiiy 

this menu becomes equal to or larger ^ 
mined value, the display of this .con .s rendered gradu 
rSwlert so that icons in a lower layer can be 
v ewea with eyes. Subsequently, the internal control 
seclton Tdisp ays the entire screen based on all the 
S and gradually enlarges the entire screen 
play the menu screen of program selection. Further a 
Etime. the icon surrounded by the focus mark W at 
ml Jnter is gradually enlarged, and the d.splay of this 
to display of a child screen when the 

CoOl in contrast, when the user operates ; the 
se ect on operation key 18C with the menu screen of 
p^ram selection displayed, the entire menu ^ creen 
Sh is the entire screen displaying <*™£* 
case* is scrolled, like in the case of the menu screen ot 

focus mark W is gradually enlarged and switched to ^ 
Pl^X-ne determination operation^ 
Sec s pressed on tha menu screen of program selec- 
ts displayed, me internal central «-»4 

this child screen is finally enlarged over the entire d.s 

in contrast, when the cancellation operation « 
Lev 18C is operated with the selected program thus dis- 
pone display screen is gradually minified land 
Sched so as to zoom out onto the original menu 
Seen of program selection, on the contrary to the 

V,on 4 zooms out onto the menu screen such that the 
S, comesponding to the program which has been d* 

jOiTsi Also, when the user presses the cancellation 55 
ooera ion key 8C with the menu screen of program 
the intern, ^T^^Z 
fles gradually the display screen and switches the d.s 



nlay so as to zoom out onto the original menu screen erf 
media o the contrary to the above explanation At ft. 
Ze the internal control section 4 zooms out from the 
entire dfe S un«l the entire screen based on me .con 
has been focused is displayed. Thereafter, the 
SnTsSes the display to the icon of *e com. 

ton of the medium which has been selected • sur 

[0104] Further, when the user presses ^ 
L operation key 18C on this menu screen of, md* 
he display screen is gradually minified and is switched 

S ihttZX e^= 

^r»hTch has been selected is surrounded by *e 
focus mark W at the screen center. 



(M ) Processing Procedure of Layer Display in Internal 
Control Section 4 

.01051 FIGS. 21 and 22 are flowcharts showing a 
case of switching the menu screens and the like , accora 

Splayed choices and determines the layout of the 
mtoer Subsequently, the internal control section 4 
oefto a'step SP3 and 
'based on all corresponding icons. 
Luent step SP4, an aimed menu screen is displayed 
X time P the internal control section 4 i displays Jh. 

screen, the internal control seot,on 4 displays directly 
Sot" IXeguentty, me internal control section 4 

[01081 Subsequently, the internal control section 4 
noes to a step SP6, and determines whether or not he 
Sec£ eration key (selection key) 18C is operated 
or no I?a positive determination result is obtained he 
JJE'n 4 aoesto a step SP7 and minifies the icon at the 
£2 ^ ce 9 nten Subseq'uentiy, the internal control sec- 
fion 4 aoes To a step SP8 and scrolls the menu screen 

r^focu^The ^-s^sts; 

to the step SP5 and enlarges and displays the newly 
focused icon. 
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(cancel key) 18D is operated. If 

S 18C the incellation operation key 18D, and the 
setection operation key 18C are operated. 
101111 When the determination operafon key 18C 



watched and heard as required. 
rTeontrol section 4 returns fram the step SPt6 to the 



frndetlS^he^rorrotmeiraa^,™ 

sr^Xntra, - 

SP1 1 to a step SP12. The internal control section 4 tut 



(1-5) Display of Search Screen 

...«» nr ^ is a plane view showing a first 
101 Lree in caseVhefe the shift operation key 1 8E 

a medium whose program is displayed 

rrrj'tntrr:,e,o r z 



control section 4 displays a program setecte d by 
user, passing through the layers sequoia * 4 
miU] Subsequently, the internal control iseOon 4 
Si* to the step SP14 and determines whether or not 

Lev 180 is operated while displaying a program me 



m§§§§it 

537" in contrast, when the determination ^opera- 
¥ \L iflC is operated with the shift operation key 18E 
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index image. In this manner, in the set-top box 1 during 
hP oeriod in which the shift operation key 18E « 

rewind can be executed at instance. 
101221 To execute the processing as described 
aboW the internal control section 4 swaches oorurol 
Sands to be issued to the 

S to access randomly. In this case, it .s difficult to find 
heads of programs by random access, so the .nternal 
So. section 4 displays icons like operation keys of a 
Sdeo tape recorder, in place of st.ll .mages .n tune 



0 241 ™ner, when the selection operation key 
18C is operated with the shift operation key 18E contin- 
uously pressed, the brightness of these .cons .s 
swSed n response to this operation, so that t he .con 
oTfhe focus can be viewed with eyes. Further when he 
determination operation key 18C is P ress ? d ^ 
shift operation key 18E pressed continuously, the nter 
nai control section 4 outputs a control command for feed 
forward, rewind, or the like to a video tape recover or 
L like in correspondence with the focused .con A 
leproducld image^obtained as a result of this , d.s- 

lev 18E is released, the internal control section 4 d»- 

entire screen, and returns to the ong.nal d.splay screen^ 
ro S] In contrast. FIG. 25 is a plane , v,ew sr, ,ow.ng 
a econd search screen in case where the . sh.tt opera- 
tion key 18E and the determination operation key 18C 

program selection in a medium is d.splayed. The nter- 
Kntrol section 4 displays this display screen rf^ 
medium displayed in a child screen .s a med.um such as 
rSTdS : device or the like which is randomly acces- 

mi271 Then, in the second search screen the top 
Smageofaprogram 

at the screen center in the lower side, surrounded by he 
focus mark W. Further, index images relating to the 
focused program are displayed and minified sequen- 
S y n a direction sequentially along the 
rally toward the center of the display screen n _the ant, 
clockwise direction from this index .mage, ^her he 
dfsS is gradually faded out toward the center o he 
spiral from the outer circumferential s.de so that the 
background is seen through. * rar * innn t 

[0128] in this respect, in the clockw.se d.rection of 



the focused index image, an index image at an earlier 
L point than the presently focused index image « d.s- 
TayeZ correspondence with the size of the d.sp ay 
22* sequentially changes along the spiral layout of 
S images. This index image is also delayed to be 
5 feded sue? that the background can be seen though. In 
FIG 25 since the index image presently focused .s the 
head of a pregram, a meshed dummy index .mage .s 
S SP a Id in the display area of the index .mage at an 
10 earlier time point than the presently focused .ndex 

'roi291 Further, the second search screen is dis- 
1 23 on the background where the 

a«Srda^ce with elapse of time can be visually grasped 
byTheCt along the time axis using perspective, so 
that a desired scene can be selected ea S | 

mTnt each index image is changed to a S; ze corre- 
sponding to the position after the movement or the 
Ks may be arranged such that the image m older as 
3 o heTage is closer to the center of the spiral layout and 
the dTsp'ay position of each index image may be moved 
Tthe clockwise direction to a display pos.t.on wh.ch ,s 
hLd I to Z future side by one step «^*« 
screen). Further, the internal control section 4 arranges 
35 a subsequentfuture index image, atthe innermos .ndex 
fmaae layout position where an index image .s lost by 
rmovemenf. Further, the internal control sect, M 
sets the focus at the index image moved into the focus 
mtk W, and in this manner, the focused index .mage . 
40 switched in the time-axis direct.on_ 

.01311 On the contrary to the above, wnen me 
e ei on operation key 18C is operated in the M 
diction, as shown in FIG. 26(C) in centres to FK* 
9Rm, the display position of each index image s 
45 moved to a display" position in the clockwise direction in 
me future side by one step equivalent to one screen .n 
lesDonse to this operation, with the focus mark W ma n- 
a ned at he present display position. Further, dunng 
his movement each index image is changed to a size 
so Responding to the position * 

the images may be arranged such that the image is 
I^asTe image is closer to the center of the spiral 
Sout and toe dfeplay position of each index image may 
LTmoved Y me ^anticlockwise direction to a display 
5s stt ^ which ^fted to the Mure side by one , jjjp 
equivalent to one screen). Also, the .nternal control sec 
ton 4 arranges a subsequent index image, at the outer- 
most index image layout position where an .ndex .mage 
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o inal menu screen of program selection. 



=3S££2s§ 

" tia , .we whan the index image is lost by tlw move 



(1 61 Processing Procedure in Internal Control Section 
Screen and Ret-ie-e Screen 

101371 FIG. 28 is a flowchart showing the pracess- 



18C is oP era *" h f tne index images 

n th spiS ^out irmoved to a display posi- 



key « is ""'l^^eTl'operaSon to a 

rni381 Subsequently, the internal confrol section 4 
l nl , to a step SP23 and determines whether or not 



»hQ cprtnn 4 returns totne sxej; orti 



circumferential side, wnere u» '™ " " , 
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♦hp first search screen. The internal control section 4 
ooes from a s ep SP40 to a step SP41 and displays a 

«,» monitor device 11 and goes to a step SP42. me 
SLr^oTSction 4 then determines whether or 

termination resuit is obtained, the sect.on 4 returns to 
the step SP41 . 

0142] in contrast, if a positive determination resul 
s obtained in the step SP42, the internal contro sect™ 
4 goes to a step SP43 and minifies the display of a 
^eo as a program (cf. FIG. 23). Subsequen«y, » 
internal control section 4 goes to a step SP44 ana 
Ens position information (e.g., a time .cod. r the 
like) with respect to the video being reproduced. There 
Sr the section 4 goes to a step SP45 and obtains 
i£c mages before and after the time information as a 
sZ Z from tile video disk recorder 8, and displays 
these index images arranged in the lower s.de of the 

Sua? "'subsequently, the interna, contro, section 4 
aoes to a step SP 46 and determines whether or not the 
Sfft noeration key 18E is kept continuously pressed. If 
f neg rdeination result is then obtained ^ 
section 4 goes to a step SP47 and erases the index 
Ses from the display screen. In a subsequent^ step 
SP48. the internal control section 4 makes he minified 
and displayed video recover the original s.ze, and 

8E " Pre sed, the internal control section 4 delays 
he fi^t search screen. When the press of the shift ope - 
Inty 18E is released, the original display screen ,s 

SET 'n contrast, if the shift operation key 18E is 

goes from the step SP46 to a step SP49 (™^*™ 
determines whether or not the selecton operation key 
18C is operated in addition to the shift operation key 
£ If active determination result hri»£d. •» 
internal control section 4 goes to a step SP50 and 
moves the positions of the index images to switch he 
Sdindeximage, in response totheopera^fthe 
selection operation key 18C. The internal control sec- 
tion 4 then returns to the step SP46. 
m 14 6l in contrast, if a negative determination r suit 
s obtained in the step SP49, the internal control section 
4 goes to a step SP51 and determines whether or not 
determination operation key 18C is operated Mn 
addition to the shift operation key 18E. If a negat ve 
dete minln result is obtained, the internal i con to 
section 4 returns to the step SP46. Otherw.se, . a pos.- 

section 4 goes to a step SP52 and switches the display 
o a corresponding reproduced 
the scene of the focused index image. Then, the internal 
control section 4 returns to the step SP46 
p 147 ] I" this manner, the internal control section 4 



is arranged such that a program can be watched I and 
bVard from a desired scene by operating the .operation 
kev 18C with the shift operation key 18E pressed. 
roi481 FIGS. 31 , 32. and 33 are flowcharts showing 

which relate to the second "T* "^"JS 
orocessing procedure, a processing procedure when 
STn a Program is shown together That ^ 
internal control section 4 goes to a step SP61 from a 
10 Sep SP60, and selects candidates of .ndex .mages 
W Se recording image data ^J^ff* 

section 4 sets an index image for every see e from the 

recording is thus completed, the .nternal control section 
4 goes to a step SP63 and sets a count value for spea- 
J£ an index image to 0. Also, the number • (max) o 
index images displayed on the screen ,s set to a max. 
25 mum value which can be d.splayed on the second 

Sr Cre Subsequent.y, the internal control section ,4 
noes to a step SP64 and obtains an .ndex mage 
expressed by a variable (max)-(count) from the top of 
30 the sequent of the focused program from the v.deo 
disk recorder 8. Thereafter, the section 4 goes to a step 
SP65 Tnd calculates the coordinates, size, transpar- 
ency and depth of this index image. 
X in a subsequent step SP66, the internal con- 
35 ol section 4 displays the index image obt, d n 
accordance with the calculation result, on the display 
ccTeln Thereafter, the internal control section 4 goes to 

Lbseauently, the internal control section 4 goes to a 
40 SJJSTSd determines the count value (count) -s 
equal to or smaller than a maximum value (max which 
can be displayed on the second search screen. If a pos 

SP68 to SP64 to arrange spirally the index images and 
thereafter aoes to a step SP70 (FIG. 32). 
S] The internal contro. section 4 determines 
50 Eer or not any operation key is operated in the step 
SP70 If a negative determination result is obtained, the 
Z SpVoTs repeated. In contrast, if any operation key 
fs operated a positive determination result is obtained 
* *?£ internal control section 4 goes to a s ep 
55 SP71 from the step SP70 and determines whether o 
" Z the termination operation key J8C is opera^l 
a neqative determination result is obtained, the internal 
oSSZ** 4 goes to a step SP72 and determines 
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whether or not the selection operation key 18C » oper- 
ated in the rightward or leftward direction. 
mi531 If a negative determination result .s 
Eed, the internal control section 4 goes to a step 
SP 3 and moves the spirally arranged index .mages .n 
fhe spiral layout direction or a direction oppose thereto^ 
n correspondence with the operation d.recfon of the 
op era tion P k ey 18C. Simultaneous* the .sect* , 4 
changes the sizes of the index images (cf. FIG. 26) and 
then returns to the step SP70. 
[01 54] In contrast, if a negative determ.nat.on rcsurt 

4 goes to the step SP74 from the step SP72 and dete 
mines whether or not the selection operat.cn key 18C .s 
operated in the upward or lower direction. 
[0155] If a positive determination result .s obto.ned 
he internal control section 4 goes to a step SP75 and 
moves the spirally arranged index images toward he 
oT or inner circumferential side and changes the 
sizes (cf . FIG. 27). The section 4 then returns to the step 

m 56] in contrast, if a negative determination result 
s obtained in the step SP74, the internal contto. section 
4 ooers to a step SP76 and determ.nes whether or not 
^cancellation operation key 17D is operated. If a neg- 
ate determination result is obtained, the internal con- 
nection 4 returns to the step SP70. Otherw.se, . a 
native determination result is obtained, the section 4 
g 2s to a step SP77 and switches the display screen to 
a menu screen of program selection (FIG 20). 
[0157] in contrast, if the determ.nat.on operation 
Ley 18C is pressed, the internal control section ,4 goes 
o a step SP78 from the step SP71 (FIG. 33) The index 
mage arranged at the current position is enlarged^ 
he entire screen. Subsequently, the internal control 
section 4 goes to a step SP79 and instructs the video 
d£ recorder 8 to start reproducing a scene specified by 
me ndex image, and displays a reproduction resurt 
hereof on the monitor device 11. In this manne, the 
set-top box 1 is arranged such that the flow of time s 
visually grasped and a desired scene can be eas.ly 

WW Subsequently, the internal control section 4 
goes to a step SP80 and determines whether or not he 
determination operation key 18C '^^9^ 
negative determination result is obta.ned, the internal 
control section 4 repeats the step SP80. In contrast, rf a 
positive determination result is obtained, the section 4 

^'Iffi- -tro. section 4 then obtains 
an index image corresponding to the ^scene presentiy 
displayed, from the video disk recorder 8, and stops 
reproducing a video by the video disk recorder 8 ma 
subsequent step SP82. Simultaneously, the internal 

index image, and thereafter goes to a step SP83 in 
which the section 4 gradually minifies the index image 
and arranges the current position on the second search 



screen. At this time, the internal control section 4 s.mul- 
aneously obtains preceding and following index images 
necessary for the second search screen from the v.deo 
disk recorder 8, and arranges the index .mages. 
[0160] After the second search screen is thus d.s- 
Sayed. the internal control section 4 returns £ |tt» step 
SP70 and warts for a subsequent operation, in this man- 
ner the set-top box 1 can rapidly return to the second 
search screen as required if a desired scene is obta.ned 
„ Sm me second search screen and is watched and 

S] in case where various programs which can 
be provided by the set-top box 1 are system**! nd 
managed by the main menu screen and the hke, .t .s 
« neSry to obtain program information wh,ch can be 

external device. Therefore, when the power - turned on 
oTwhen the power of another device is turned on or by 
a notation from the video disk recorder 8 whose 
20 reading medium is replaced, the interna control sec- 
tion 4 executes a processing procedure shown in FIG. 
£ and various program information necessary for sys- 
temlzed management as described above is thereby 

25 miSf ' That is, the internal control section 4 goes to 
a step SP91 from the step SP90 and determines pres- 
ence or absence of an external device connected to the 
home network. This determination is earned out by 
sending a predetermined command to an IEEE1394 
30 bus by broadcasting and by monitoring a response 

occurs so that presence or absence of an external 
device can be determined. 

T01631 If a negative determination result is 
35 obtained, the internal control section 4 goes to a step 
SP92 and completes this processing l*"*^™ 
trast if a positive determination result .s obta.ned, the 
section 4 goes to a step SP93. Based on t he response 
to the broadcasting, the internal «*o^££ 
An mines whether or not the device connected to the home 
40 Sork has eiectronic program information by sequen- 
aily issuing control commands for dev.ces «J>^ 
and by obtaining responses thereto or by attnbute ^.nfor- 
mation of the devices added to the response to the 

45 EST*?, negative determination result is 
obtained, the internal control section 4 goes to a step 
SP92 and complete this processing procedure. In con 
frast if a positive determination result is obtained, the 
so Son 4 goes to a step SP94. The internal control sec- 
tion 4 issues a control command to the dev.ee havmg 
e ^on" program information and obtains all elec- 
tronic program information. 

0165] in accordance with the electrons program 
ss rJationthusobte^ 

by operation through the operation keys desenbedr pre 
vfously or an icon (guide ROM) for open.ng a program 
gSde using a CD-ROM assigned to the menu screen of 
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a medium or an icon (text retrieve) for opening a menu 

internal control section 4 then goes to a step SP95 and 
emulates a display position of the electron* program 
information on a corresponding display screen- In a 
subsequent step SP96, the internal con rol section 4 
d splays text information based on the electronic pro- 
gram information at this calculated posrtion, and there- 
after goes to the step SP92 where the section 4 ends 
this processing procedure. 

r0166] In addition to this processing, the internal 
control section 4 starts the communication dev.ee 14 for 
every week to obtain detailed program information from 
a predetermined server. Program information provided 
by broadcasting waves is thereby compensated for. 

(2) Operation of Embodiments 

r 0 167l In the structure described above, in the set- 
op box 1 (FIG. 1), a broadcasting wave obta.ned 
through the antenna 3 is selected by the tuner 2 so that 
a transport steam is demodulated, when a user selects 
watching/hearing of program based on digrta sate Me 
broadcasting and a digital ground wave. Thus, a desired 
channel is selected by this transport stream. Further 
image data and sound data of this channel are output to 
the monitor device 11 and the speaker 12 In th.s man- 
ner a program desired by the user is provided 
mi681 When the user selects recording of th.s pro- 
gram, image data and sound data obtained through the 
video signal processing section 6 and the sound signal 
processing section 7 are output to the v.deo disk 
recorder 8 through the home network and are recorded 
by a hard disk device or an optical disk dev.ee as the 
video disk recorder 8. 

[01691 Also, program information of the program to 
be recorded is recorded together by electronic program 
information obtained by the broadcasting wave detarted 
program information obtained from a Predeter m .ned 
server, detailed program information obta.ned from a 
CD-ROM attached to the video disk recorder 8, and the 



r'oi701 Also, in case where the program is recorded 
onto a recording medium such as a ^ 
the like which can be randomly accessed, the pos.t.on 
of a scene change is detected from sequential .mage 
data, and a head image of each scene as the .mage of 
the scene change is minified as a thumbnail .mage and 
is recorded together as an index image. 
r01711 Also, when the user thus selects watch- 
ng/hearing of a program recorded on the video d.sk 
recorder lor a program provided through a reoord.ng 
medium, image data and sound data obta.ned from the 
video disk recorder 8 are input to a v.deo s.gnal 
processing section 6 and a sound signal processing 
section 7 through the home network. The , montt 
device 11 and the speaker 12 are dnven by he output 
signals from the video signal process.ng sect.on 6 and 



the sound signal processing section 7. In this case, a 
program desired by the user can be prov.ded. 
[01721 In case where the user thus watches and 
hears a program based on digital broadcasting or d.grtal 
s ground wave or where a program provided by the video 
dtak recorder 8 is watched and beard, a menu screen is 
provided such that an aimed program can * J*J*«* 
and heard easily and rapidly by program .nformat.on of 
each program in the set-top box 1 . 
10 [01731 That is, in the set-top box 1 (FIG. 34), when 
he power is turned on or when the power of ***** 
devioe is turned on or by notification from the v.deo d.sk 
recorder 8 whose recording medium is replaced an 
external device connected to the home network ;* > iden- 
15 tified by the internal control section 4 (.n steps SP91 and 
SP93) Based on this identification, program information 
added* from the external device during recording is 
obtained, and further, with respect to a program such as 
a movie or the like provided by a reproduce , -only 
20 recording medium, program information .s obta.ned 
from this recording medium. 

[01741 Further, program information .s obtained 
rom electronic program information added to a broad- 
casting wave, and further, program information with 
25 reaped to receivable programs and reproducible pro- 
grams are obtained from program information prov.ded 
from a special CD-ROM and program .nformafon pro- 
ved from a predetermined server. In the set-top box A 
programs which can be provided are class.f.ed .nto cat- 
30 egories such as movie, music, and the l.ke, depend.ng 
on this program information. 

?01751 Also, in the set-top box 1 , information of pro- 
grams which the user watched and heard in the pasUs 
recorded. Favourite channels of the user are selected 
35 from broadcasting channels in accordance wrth the 
record and the selected broadcasting channels are 
classified into first to ninth virtual channels in the order 
from the highest selection frequency 
[01761 Thus, in accordance with the past history 
40 and the program information, Programs which can be 
provided by the set-top box 1 are classified. In the set 
top box 1 , when the power is turned on a menu added 
with classification based on media is displayed as a 
main menu screen (FIG. 5), and further a desire* pro- 
45 gram can be selected, following sequentially the layers 
by operation on the main menu screen. 
[0177] in this manner, in the set-top box 1, pro- 
grams as information screens are unitarily managed 
and a menu screen is displayed. In case where a 
50 number of programs can be provided by obtaining pro- 
grams from a plurality of information sources, informa- 
tion can be selected, mainly based on the contents of 
Srmation. Accordingly, the user can 
program easily, rapidly, and accurately without being 
55 conscious about media such as a video tape recorder^ 
an optical disk, and the like. The operat.onal.ty can be 
improved accordingly. 

[01781 That is, for example, if a user watches and 
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hear digital satellite broadcasting or ground wave 
broadSg, the menu of recommended channels 
Recommended) is selected on the main mermen 
and then goes down the layers sequentially (FIG. 6), so 
a program of a desired broadcasting channel can be 
watched and heard without being conscious about dig- 
S satellite broadcasting, ground wave broadcast or 
channels. 

[0179] If the user desires to watch and hear a pro- 
gram of music, movie, or the like, the user selects the 
menu of categories (Categories) on •» |™ ^ 
and goes down the layers sequentially (FIG. 12). A l.st 
menu is then displayed with respect to a des, red genre^ 
By selecting an aimed program from the menu a 
desired program can be watched and heard by selecting 
anTmed program from the menu, without being * 
scious about whether the program is presently be.ng 
broadcasted or is recorded in the past. 
[01801 Further, if the user desires to watch and hear 
software which is available on the market, the menu of 
media (Media) is selected on the main menu screen and 

of programs is then displayed wrth respect to a des.red 
medium. By selecting an aimed program from th 
menu, a desired program can be watched and heard 
like the case of operating the other menus of recom- 
mended channels and categories. 
01811 When thus going down the layers from the 
main menu screen, a focus area is formed at the screen 
center on the main menu screen, and a focus mark W is 
formed so as to surround this area. Further, .n response 
to an operation of the selection operation key 18C 
arranged on the remote commander 18 the main menu 
screen is scrolled and the focus is switched whUe the 
focus mark W indicating the focus area is fixed. 
[0182] in this manner, in case of selecting a des.red 
menu on the main menu screen, a desired menu on be 
selected without moving diligently the v.ew point to look 
for a focused menu, and the operationally can be 
improved accordingly. 

[0183] Also, in case where any menu is selected on 
She main menu screen, each menu is g-dujf 
enlarged and displayed (FIG. 8) on each °* the su b se 
quent menu screens of recommended I channels (FIG 
7), categories (FIG. 13), and media (FIG. 19), such hat 
the display zooms in on each of the menus of the rec- 
ommended channels, categories, and media 
[0184] In this manner, in the set-top box 1, a result 
of operation selected by the user himself or hersetf is 
confirmed with eyes so that switchmg of the ^menu 
screen can be confirmed. In case of managing various 
programs by layering, error operations can be avoided 
effectively. Also, the user can grasp Relationship 
between the display screens before and after switching 
and can observe the switching of the d.spfcy screens. 
Therefore, the user can avoid a situation of losing h.m- 
leTor herself, e.g., the user loses which layer or class 
the display screen currently displayed is .n when the 



screen is switched at an instance. In this manner, the 
operationality can be improved. 
[0185] On each menu screen thus switched, a focus 
area is formed at the screen center, like the case of the 
s m?n menu screen, and afocus mark Wis formed so as 
to ur^ound this area. Further, nine menus are provided 
for each menu screen. Among the nine menus the 
menu provided in the focus area at the screen center 
Tnd surrounded by the focus mark W is enlarged and 
10 JET .nthismanner.incaseofselectingadesired 
menu! a focused menu can be rapidly searched so that 
the operationality can be improved accordingly. 
[01871 Also, these menus are displayed as icons on 
„ he other menus than the menu at the center The , menu 
focused at the center is displayed as an icon if the e are 
menu screens in lower layers (FIGS. 13 and 19) and 
Z same menu is displayed as a child screen (FIG. 7) 
which shows the program if there is not a menu screen 

20 "^^^.^^^^ 

or not a desired program can be determined by observ- 
ing this child screen with eyes. Also, in this manner, the 
desired program can be rapidly and accurately 
25 rolSf' Also, in this menu screen, in response to an 
^ration of the selection operation key 18C proved 
for the remote commander 18, each screen is scroHed 
and the focus is switched, fixing the focus mark W indi- 
so ct4hefocusarea..nac M rdancewiththisscrdU.s- 
plays of menus which are out of focus are swrtched o 
displays of small icons, and a newly focused icon 
enlarged and displayed. If there is not a menu screen in 
fewer layers, this icon is switched to a child screen (FIG. 

35 rai901 In this manner, in each of the menu screens 
n the layers right under the main menu screen, a 
desired menu can be selected easily and steadily with- 
out moving the view point diligently in case of selecting 
40 a desired menu, so that the operationality can be 
fmproved accordingly. Also, a desired menu can be 
selected by operation unified with (or common to) the 
maL menu, so that the operationality can also be 

45 ^^^^^^^^ 
whose menu screen is in the lowermost layer subse- 
quent to the main menu screen, it is possible to watch 
and hear a desired program, going down the .aye* 
sequentially by opening the menu thus selected (FIG. 

50 mtq In contrast, with respect to a category or 
Lium which has a menu screen in a low* ^ he 
display screen can be switched to a menu screen .n the 
subsequent lower layer by selecting a menu on each 

55 roi93] SCre Aiso in this case, in the set-top box 1, the 
display of the menu is gradually enlarged and themenu 
screen is switched so as to zoom .n on the focused 
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menu, like the case of switching the display to a menu 
Screen in a layer lower than the main menu screen (FIG. 
15) 



101941 In this manner, the user can confirm the 
S of operation, which the user herself or himseK 
selects witt, eyes and can confirm swrtching of he 
mtnu sc'en, L the case where the display of t h e 
me nu screen in layers lower than the ma.n menu .s 
switched. Therefore, even if various P^ s ^ a ?; 
aged by layering, operation errors can be emotively 
avoid J so that the operational^ can be .mproved 
Also, a desired menu can be selected by operates ;un, 
tied with (or common to) the main menu, so that the 
operationally can be improved accordingly. 
?0195] If an icon is enlarged to be greater than a 
predetermined value when the ^nu screen .s thus 
switched by zoom-in, this icon is rendered gradual^ 
transparent by transparency process.ng so a subse 
Senf menu screen is displayed. In this manner, switch- 
Z oHhe menu screen is parceled so that the menu 
screen can be switched without a sense o incongruity 
101961 Further, if a large number of menus are 
assigned to the menu on which the display should zoom 
fn when the menu screen is thus switched, the entire 
"era where all the icons corresponding tc , respecttve 
menus are arranged is once displayed and he menu 
screen is switched so as to zoom in on the ent,re screen 

menu screen, grasping the entire image of a huge 
number of programs, for example, with respect t .the 
category of movie. Accordingly, for example, in case 
2e! movie not displayed on the men, .screen 
selected in a menu in the lower layer of the movie cate 
gory, a desired menu of movie can be selected wrthou 
diligently returning to the menu screen m the «g£ 
layer. Accordingly, a desired program can be selected 

in the set-top box 1, each menu 
screen and further the entire screen are scrolled and 
the focus is switched, even on the menu screen in 
oweMayer thus displayed. Accordingly, displays* 
™nus out of the focus are switched to display of small 
Ls, so that a newly focused icon is enlarged and d*- 
pTayed. If there is no menu screen in a lower layer, th.s 
icon is switched to a child screen (FIG. 9). 
0199] In this manner, in case where a desired 
m n is selected on the menu screen in the lower ayer^ 
a desired menu can be selected eas.ly and steadily 
witho moving the view point diligently to seek a 
focused menu, so that the operational.* can be 
mproved accordingly. Also, a desired menu can be 
selected by operation unified with (or common to) the 
Z i menu so that the operational can be improved 

Sr 9ly Thus, in the set-top box 1, the menu screen 
hus selected with respect to categories and media, a 
menu screen of program selection in the lowermost 



layer. Therefore, an aimed program can be easily and 
rapidly watched and heard by selecting and open.ng a 
desired menu. 

[0 201] In both of the cases where the display is 
5 shifted to a menu screen in a lower layer and where a 
program is further selected with respect to the menu 
Sed as described above, in the set-top box 1 the 
diolay screen can be switched to lower layers and a 
program cln be selected by pressing and operating the 
,o Son operation key 18C provided on the remote 
commander 18, as a determination operation key 18C. 
mm On the contrary to the above, the user can 
eturn to menu screen in upper layers by operating the 
cancellation operation key 18D. In this manner, in « 
„ ofgdng up and down layered menu screens, programs 
can be selected by unified (common) operations, so that 
Operation errors can be prevented accordingly and the 

„ Seen in an upper layer, the display screen ,s s^tche 
so as to zoom out and the entire screen is displayed rf 
necessary, on the contrary to the case of go.ng down to 

[0204T Tn this manner, even in case of returning to 
25 upper layer, the user can return to upper layers, grasp- 
ing the entire image, without confusion so that a 
desired program can be selected rapidly ar k I 
[0205] When the shift operation key 18E.s pressed 
and the determination operation key 18C .s operated on 
30 he menu screen of program selection in the — 
laver with respect to recommended channels and cate- 
gories (FIGS. 6 and 12), to switch thus menu screens 
sequentially, the display is switched to a screen of ^ 
gram guide. When the cancellation operation key 1 8D is 
35 operated with the screen of the program guide d-s- 
p ayed, the display returns to the original menu screen 
[0206] In case of a recommended channel, broad 
casting schedules with respect respective virtual chan- 
nels are displayed sequentially in the order of 
„ breasting times, in different colora 

between categories, on the screen of the program 

schedule can be confirmed, and process.ng for setting 
EE^Ing or the like can be executed if necessary. 
45 n contrast, in case of categories, a broadcasting sched- 
ule and programs which can be watched and heard by 
v riou media are displayed as a list, with respect to a 
focused category, so that a desired program can be 
watched and heard based on the title or the like. 
«. Sri in this manner, in case where a program is 
Sd b operation different from normal operation 
fo program selection in which a program , .s selectee fol- 
fowl layers, a desired program can be selected by 
o7 ration similar to the case of following layers and 
55 using additionally the shift operation key 18E. Accord- 
Stheoperationisunif.edmoresothattheoperat.on- 

S im Tc^ntrast, on the program se,ection menu 
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of media, the display is switched to the second I search 
screen (FIG. 25) when the shift operat.cn key 18E and 
determination operation key 18C are operated (FIG. 

[o209] On the second search screen, with respect 5 
o a focused program, index images respectively set for 
°cenes during recording are sequentially enlarged from 
the inner circumferential side and are arrangec and. d. - 
played spirally. In this manner, the user canuaua* 
grasp the before-after relationship between the mdex 10 
bnages by perspective of the images sequentially 
enSged, anS the total elapse of time can be visua y 
grasped from the spiral layout. Hence, the flow o the 
program and each scene can be easily understood, so 
that a head of a predetermined scene can be found eas- « 
ily and rapidly. Accordingly, the operat.onal.ty can be 
improved. Also, the enlarged image are delayed spi- 
Jy from the inner circumferential s.de .n the t.me- 
series order, an image in the future is not overlapped on 
a image close to the present time. 
[0210] Also, on the second search screen index 
mages closer to the present time which should be dis- 
cussed in more details are displayed in relatively large 
sizes. On the contrary, index images far from the 
present time which should be less discussed are d s- 25 
flayed in smaller sizes. In this manner images which 
L user desires to watch and hear are displayed specrf- 
ica „ y so that the display screen can be effective ly used 
[0211] At this time, the display becomes ; gradual V 
Led out as the index images are positioned closer o so 
the center of the spiral, so that the background can be 
seen through. In this manner, the display obta.ns depth, 
so that elapse of time can be easily grasped. 
10212] Also, at this time, those index images are 
arranged on the background spreading radially from the 35 
center of the spiral layout, so that perspective . i added 
also by the background. Elapse of t.me can be easily 
grasped by the perspective. 

[02131 Incaseofthussearchingaheadofades.red 
scene by the index images, the index images are moved 40 
in the circumferential direction with the focus area fixed 
in response to operation of the selection operafon key 
18C in the leftward and rightward directions, and the 
sizes of the index images are changed to *zes cme- 
soonding to the positions after the movement (FIG. 26). <- 
n^hi manner, the index images can be switched so as 
to visually follow the time axis, and the operat.onal.ty 
can be improved accordingly. Also, at this time, since 
the focus area is fixed, the movement of the v,ew point 
is prevented so that the focused index image can be 5 

Sr'iso, in response to operation of the select- 
ion operation key 18C in the upward and downward 
directions, the index images are moved in ft. . Aartm 
to the inter and outer circumferential sides w.th the . 
focus fixed and the sizes of the index .mages are 
Sged to sizes corresponding to the positions ater 
the movement (FIG. 27). In this manner, the index 



images can be switched so as to jump greatly along the 
2 Taxis, with one turn of the spiral layout taken as a 
unit, so the jump in the time-axis direct.cn can be 
grasped visually. Accordingly, the operat.onal.ty can be 
fmproved. Also, at this time, since the focus area .s 
fix^d, the view point is prevented from being moved so 
that a focused index image can be easily found. 
r0215l When the index images are moved to switch 
E focus, The index images are set such the index 
mages closer to the inner circumferential s.de are d.s- 
nTaved to be gradually faded, and the index image posi- 
S in the front side in the time axis direction ,s also 
Slaved to be faded. Therefore, for example, .n case of 
2Sng the focus in the direction along the t.me-ax,s 
^ndex images are displayed as if the M« .mage 
floated up and came close from the center of the sp.raK 
On the contrary, in case of switching 
direction to the time-axis direct.on, the d.splay ■ 
switched such that an index image wh.ch has not 
, observed before comes into the view field. 

[0216] In this manner, on the second search 
screen, the display is switched as if the ^ ^as 
moved between the index images arranged three 
Lensionally with the time-axis taken as ; a standard. 
Accordingly, the operationally can be .mproved much 

S] After an index is thus selected, a desired 
program can be reproduced from the scene i wrth the 
focused index image as the top of the scene, by operat- 
ing the determination operation key 18C l.ke . ttie | case of 
going to a menu in a lower layer (FIG. 18) On the con- 
?rary it is possible to return to the ong.nal program 
section menu by operating the cancellation operat.on 
key 18D, like the case of returning to a menu screen ,n 
an uppe layer. In this manner, a head of a desired pro- 
^ram can be found by operation unified with (or com- 
mon to) other menu screens. 
[0218] In contrast, when the shift operafon key 18E 
s pressed in case of the screen of program display 
based on media, the first menu screen is disced only 
while the shift operation key 18E is pressec i (FIG. 18). 
[0219] In the first menu screen (FIG. 23), 
medium can be randomly accessed, the screen which 
h^s been displayed is minified and displayed, and index 

the lower side of the screen. Further, the focus area is 
Te "he index image at the center 
index image is enlarged to be largerthan the other index 

ST Also, on this first menu screen, in response 
S operation of the selection operation key 18C, the lay- 
ou?of the index images is scrolled with the focus area 
Sxed, so that the focused index image is a***ad- ^ 
hTs manner, the user can easily M • •»£ I 
: image. Also, after an index image is thus selected the 
enlarged image can be switched to a scene based on 
by pressing the dete—n opera- 
tion key 18C. After thus selecting a desired scene, the 
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user can return to the original program display screen 
and watch and hear the program, by releasmg the press 
of the shift operation key 1 8E. 
102211 In this manner, while watching and hearing a 
program, it is possible to watch the program, jumping 
Scenes as required. Accordingly, the operat.onal.ty 

time, in the set-top box 1, the first 
search screen isdisplayed only while the sh.ft operation 
key 18E is operated. Accordingly, increase of the 
number of operation keys on the remote commander 18 
?FIG 3) is prevented, so that it is possible to prov.de a 
menu or information selection like the first search 
Screen, which is different from the other screens 
Accordingly, in case of providing a larger amount of 
information, the operationality of an information provid- 
ing apparatus of this kind can be improved 
02231 Also, the shift operation key 18E which is 
hus operated is structured such that this key can be 
operated by a forefinger, gripping the remote com- 
mander 18. in contrast, the determination opera- 
tion/selection operation key 18C is structured such that 
these keys can be operated by a thumb finger, gnppjno 
he remote commander 18 likewise. Therefore he 
emote commander 18 can be operated by one hand 
and a head of a desired scene can be found easrty 
[02241 Atthistime,sincetheshiftoperat.onkey18E 
s arranged separately from the other operation keys 
18A, 18B, 18C, and 18D, the user can operate a sea ch 
screen as a display screen of information selection 
which is different from the other screens can be oper- 
ated, distinguished from a menu screen as another 
information selection screen. Accordingly, operation 
errors can be prevented in comparison with a case 
where the operation key for selecting ^ search screen 
is arranged without distinguishing this key from the 
other operation keys, so that the operationality can be 
improved accordingly. 

[02251 With respect to the operation key 18C which 
eceives an operation with the shift operation key J8E 
operated, a determination function .s assigned like the 
menu screen as another information selection screen. 
Accordingly, a head of a desired scene can be found b 
operation unified with (or common to) other menu 

m226] S ' In contrast, if the operation for selecting the 
first menu screen is carried out with respect to a 
ZZ such as a video tape which is difficult to ran- 
domly access, an icon which look like an operation key 
ofaVktoo tape recorder is displayed in place of an mdex 

this icon. Also, it is possible to return to the original 
screen by releasing the press of the shift operation key 

ra 8 2 E 271 Also, in this case, a head of a desired scene 
can be found by operation unified with selection on the 
other menu screens, operation of 
operation on the first menu screen or the l.ke. Accord- 



ingly, the operationality can be improved. 
(3) Advantages of Embodiments 



5 W2281 According to the structure as described 
above an external device connected to a network c*n 
be identified at a predetermined tim.ng and program 
information can be obtained. Wrth user of the 
information thus obtained, programs as .nformation 
„ screens are managed unitarily and a menu screen ® 
displayed. In this manner, it is poss.ble to select infor- 
nSon mainly based on the contents of information 
Sout being conscious about the information source 
ICen ^se where programs are obtained from a pi u- 
„ rality of information sources and a large number of pre, 
grams are provided. As a result, a desired information 
saeen can be provided easily, rapidly, and exadly so 
She operationality can be improved accordingly. 

20 (4) Other Embodiments 

ro229] In the embodiment described above, 
description has been made of the case where various 
program information is obtained through a home net- 
25 S depending on an IEEE1394 bus. However the 
present invention is not limited hitherto but can be 
applied to cases where this kind of video apparatus .s 
connected through various networks. 
m 23 01 Further, the above embodiment has been 
30 explained with respect to the case where the present 
invention is applied to a set-top box and .nformat or as 
various programs is provided. However, the preserrt 
nvention is not limited hitherto but can be » widdy 
applied to, for example, an editing apparat us ar^d further 
35 an information providing apparatus and an .nformation 
proving method, which provide information screens 
based on still images. 

Industrial Applicability 

40 r0231l As described above, according to the 
present invention, index images are obtained through a 
Sork and a menu screen is created by classifying 
intmation screens, depending on the information. In 
45 £ manner, a desired program can be selected easily 
and rapidly even in case where information screens of a 
,arge number of programs and the like are provided 
from a plurality of information sources. 

Claims 

1. An information providing apparatus characterized 
by comprising: 

input means input with image data represent- 
ing a plurality of image in time series; 
image generation means for generating a plu- 
rality of images which are sequential and 
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arranged spirally, based on the image data 
input, and for generating the plurality of images 
such that an image at a second time point is 
larger than an image at a first time point, 
among the plurality of images which are 5 
sequential and arranged spirally; and 
image display means for displaying the plurality 
of images generated. 

An apparatus according to claim 1 , characterized in « 
that 

the first point is a future time point with respect 
to the second time point, and ^ 

the image generation means makes the image 
display means display the plurality of images 
such that the image at the first time point is sit- 
uated in a more inner circumferential side of a 
spiral constructed by the plurality of images . 
than the image at the second time point, 
among the plurality of images arranged spirally. 

An apparatus according to claim 1 , characterized in 
that the image generation means makes the .mage 
display means display the plurality of images such 
that the image at the first time point is displayed 
more faded than the image at the second time 
point, among the plurality of images arranged spi- 
rally. 



are respectively selected from scenes of one pro- 
gram. 

9 An apparatus according to claim 1 , characterized in 
that the image display means generates a back- 
ground image which radially spreads from a center 
of a spiral constructed by the plurality of .mages, 
and makes the image display means display the 
background image. 

10. An information providing method characterized by 
comprising: 

an input step of being input with image data 
5 representing a plurality of image in time series; 

an image generation step of generating a plu- 
rality of images which are sequential and 
arranged spirally, based on the image data 
input and of generating the plurality of images 
, 0 such that an image at a second time point is 

larger than an image at a first time point, 
among the plurality of images which are 
sequential and arranged spirally; and 
an image display step of displaying the plurality 
25 of images generated, on image display means. 

11. A method according to claim 10, characterized in 
that 

3 o the first point is a future time point with respect 

to the second time point, and 



4 An apparatus according to claim 1 , characterized in 
that the image generation means makes a frame 
having a predetermined size be displayed at a pre- 
determined position on the image display means, 35 
and moves the plurality of images spirally dis- 
played, with respect to the frame, in response to 
input operation of an operation input. 

5 An apparatus according to claim 4, characterized in 40 
that the image generation means moves the plural- 
ity of images arranged spirally, in a radial direction 

of a spiral constructed by the plurality of images. 

6 An apparatus according to claim 4, characterized in 45 
that the image generation means moves the plural- 
ity of image spirally arranged, in a substantaHy cir- 
cumferential direction of a spiral constructed by the 
plurality of images. ^ 

7 An apparatus according to claim 4, characterized 
by further comprising focus setting means for set- 
ting a focus on an image positioned at an area sur- 
rounded by the frame, among the plurality of ^ 
images. 

8 An apparatus according to claim 1 , characterized in 
that the plurality of images are index images which 



in the image generation step, the plurality o 
images are displayed such that the image at 
the first time point is situated in a more inner 
circumferential side of a spiral constructed by 
the plurality of images than the image at the 
second time point, among the plurality of 
images arranged spirally. 

12. A method according to claim 10, characterized in 
that in the image generation step, the plurality of 
images are displayed such that *e image at he 
first time point is displayed more faded than the 
image at the second time point, among the plurality 
of images arranged spirally. 

13. A method according to claim 10, characterized in 
that the image generation step includes a display 
step of generating a frame having a predetermined 
size and of displaying the frame at a predetermined 
position on the image display means, and a move- 
ment step of moving the plurality of images spiral y 
arranged, with respect to the frame, in response to 
input operation of an operation input. 

14. A method according to claim 13, characterized in 
that in the image generation step, the plurality of 
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images arranged spirally are moved in a radial 
direction of a spiral constructed by the pluralrty of 



15. A method according to claim 13, charac enzed n s 
that in the image generation step, the plurality of 
image spirally arranged are moved in a substan- 
tially circumferential direction of a sp.ral con- 
structed by the plurality of images. 

16 A method according to claim 13. characterized by 
' further comprising a focus setting step of setting a 
focus on an image positioned at an area sur- 
rounded by the frame, among the plurality of 
images. 

17. A method according to claim 10, characterized in 
that the plurality of images are index images wh.ch 
are respectively selected from scenes of one pro- 
gram. 

18. A method according to claim 10, characterized in 
that the image generation step includes a back- 
ground image generation step of generating a back- 
ground image which radially spreads from a center 
of a spiral constructed by the plurality of images. 
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